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INTRODUCTION s 


The CHALLENGER IP (SUPERBCARD II) computer system is one of the 
best values in hobby computers today. Its many outstanding features are 
well kmown. However, its low vrice has necessitated several desig com- 
nromises. One of these comoromises involves the video disnlay circuitry. 
The edvertised 32x32 format is actually only 24x24 or at best 26x26 on 2 
standard television. Even if a high quality monitor is used and the dis-. 
nley size can be increased, the BASIC in RCM will still limit the line 
length to 24 charecters. 


Adding guard band circuitry would give a true 32x32 display on a 
stenderd television, but would be both expensive and technically dif- 
ficult to implement. The most cost-effective solution this author has 
found, and the one which is described in this manual, is outlined below: 


1) Double the dot clock frequency. This has the effect of outting out 
twice as many dots per scan line (twice as many characters ver line). 


2) Since there will be twice as many characters ner line but the same 
number of lines on the screen, an additional 1K of video memory mst 
be added. 


3) Associated circuit changes for memory decoding, syne oulses, etc. 
4) A software natch so that BASIC will use the entire screen to display. 


These modifications yield a 32 line x 64 character display. Since this 
circuitry still lacks guard band canability, some characters are lost off 
the screen due to overscan. However, the resultant 30 line x 50 charac- 
ter disvlay is a vast improvement. 


+ is assumed that the nerson undertaking this conversion is fan- 
ilier with such basic electronic construction techniques as soldering 
and reading schematics. Comnonents required for this conversion are: 


QUAN DESCRIPTION 

4 2114 or 2114L 450nS or faster RAM* 

1 8.0 MHz crystal 

a 74LS163 or 74LS161 4 bit binary counter+ 
1 T4LS139 2 to 4 decoder (dual)+ 

2 16 vin DIP sockets 


*This is critical! Don't buy slower (cheaper) RAMs as they 
Will not work. 


+Be sure to use the 74LS series, not the 74 series as these 
are slower end may not work. 


Also reauired: Model 600 schematic, solder, #30 ANG vire wran 
wire, soldering iron, wire strinner, razor 
olade or Keacto imife. 


se narts may be had for 340 or less, denending on how well 
cled your junk box is. 


STARTING ON THE RIGHT PCOT: 


Unless you have absolute confidence in the quality control vro= 
cedures of IC manufacturers you should test the varts which will be 
used in this conversion. The easiest way to do this is simnly to sub- 
stitute them for equivalent narts on the 600 board. 


Pirst, remove the six screws securing the bottom of the case. 
Then remove the six screws securing the 600 board to the ton of the 
case. Carefully unvlug the power and interface connectors and place the 
boerd on 2 clean work surface, component side un. Carefully remove U57 
and renlace it with your new 74LS163. Carefully remove U17 and replace 
it with your new 7415139. 


Carefully remove the video RAMs (U39, U40), which will not be used 
in the new circuitry, and replace with 2 of the new 2114's. Recheck the 
_ orientation of the new chins. Recomnect the 600 board. Turn on the 

vower, Try reading vrograms by cassette, printing on the screen, etc. 
to make sure everything is working. Run a memory test nrogram on the 
video RAM snace 53243-54272 decimal or DOOO to D3FF hex. A short, but 
slow vrogram is shown below: 


10 FOR I=53248T054272:FOR J=0T0255 
20 POKEI,J:IF PEEK(I)<>JTHENSTOP 
30 NEXT:NEXTI 

40 2"0K" 


BREAK IN 20 indicates a memory read or write error. If everything looks 
good remove the board again and renlace the two new video RAMs with the 
two remaining new 2114's. Reinstall the board and rerun the memory test 
orogrem. If everything checks out remove the board once again. | 


SPEEDING UP THE CLOCK: 


Unsolder the crystal, X1. Install in its vlace the new 8.9 MHz 
crystal. Be sure to bend the leads so that the crystal is flat against 
the boerd. 


This doubles the frecuency of all clock lines on the board: CIk, 
CO-C15,30._, V5,uH5,TxXCLK. Since the micronvrocessor used in the CIP is 
a 65024, which is rated to run at 2.0 Iz, this modification will 
also double the sveed of yvour commuter. The autnor has some reservations 
about rumning the CIP at 2 MHz, es this sveed may be nushing the system 
RAMs (550nS) at their limit. The author's system has been running at 
this sneed for over 150 hours with no ennarent read or write errors, 
but in anticination of individual variations in different CIP's a medi- 
fication to return the sneed to 1 MHz will be given. 


MEMORY, SYNC, BTC. 


The CIP uses miultinlexer circuitry so that the video address 
lines may be comnected either to the video circuitry or the system 
address buss. Normally, the video disnlay memory is connected to the 
video circuitry. However, when the system address buss snecifies an 
address between D@OJ and D3PF (hex), the multiplexer switches con- 
nection of the video eddress lines (VA% - VA9) to the address buss. 


Control of the video RAM is directed by lines: ¥WV=, RVs, MCS, VA. 
Since the video RAM will be expanded to occuny addresses DOG - DUFF 
(hex) the address decoding for the above mentioned signals must be 
altered accordingly. 


Refer to FIG 1: 


1) Cut the (AIZ) trace to U2g nin l. 

2) Connect U2% vin 1 to the adjacent Vcc buss. 

3) Cut the (WES) trace to U29 nin ll. 

4) Connect the previously cut (WKB) trace to U29 pin 10. 


5) Cut the (RK3) trace at the point shown, where it runs next to the 
GND buss. 


6) Connect the vreviously cut (RKB) trace to U2% pin 14. 
Be sure thet all cut traces are cut all the way through. An easy way 
to do this is to make two varallel cuts across the trace anproxi- 


mately 1/16th of an inch avart. Then, with the noint of your blade, 
screne off the small niece between the cuts. 


Also, try to keen your wires as short and direct as vossible. 


« 


Refer to FIG 2: 

7) Cut the (A190) trace on the comnonent side of the board at the 
nlated through hole, where it emerges just under the rightmost 
vrototyning area (U26). 

Not shown: 


3) Connect U56 vin 1 and U56 nin 2 together on the foil side of the 
boerd. 


Refer to FIG 3: 


jin ll at the vlated through hole on 


9) Cut tre (C7) m U59 9 2 : 
n +he board as shown just above and to the left 


the componen 
of 059. 


~~ 
vu 


10) Cut the (C11) trace from U54 vin 6 at the vlated through hole 
just above U54, as shown. 


Refer to FIG 4; 


cs 
12) 


Cut the 
Cut the 


(GND) trace to U55 nin 10 on the foil side of the board. 
(G2) trace where it runs next to the GND buss just above 


U41, the character generator ROM. 


Solder two 16 nin DIP sockets in the two rightmost vrototyning 
areas (U26, U27). 


Connect 


UZ6 vin 3 to the GND buss. Connect U26 vin 16 to the 


Vee buss. 


Connect 


U27 nin 3 to the GND buss. Connect U27 vin 1 to the 


Vee buss. 


Using short nieces of wire, connect U26 vnins 3, 8, 14, and 15 
together. 


Using short vieces of wire, connect U27 vins 3, 4, 5, 6, and 8 
together. 


Connect 
Connect 
Connect 
Connect 
Gonnect 


Connect 
the Vee 


Connect 
Connect 


U55 xi 


the vreviously cut (@2) trace to U26 vin 1, es shown. 
U55 pin 10 to U26 vin 12. 
in 11 to U26 pin 5. 
U55 vin 13 to U26 vin 10. 
U55 pin 14 to 026 vin 4. 
in 


U26 vin 2 to the (ALO) trace which runs directly below 
buss under U26, as shown. 


U26 vin 13 to U27 vin 14. 
U27 vins 9 and 16 together and to the Vcc buss directly 


under U27. * 


Connect 
Connect 
Connect 
Connect 
Connect 


Connect 
vonmost 


Connect 


U27 yin. 10 to U 61 nin 15. 
U27 vin 2 to U30 nin 2. 
U27 vin 14 to U65 nin 1. 
U27 nin 7 to 030 pin 15. 
U60 pin 14 to U54 sin 6. 
in 


U6) vin 14 to the trace which runs directly below the 
Vee buss on the board, as shown. 


U41 nin 6 to the (C11) trace which runs between the two 


ylated throuszh holes ebove U54, as shown. 


Cut the 


(C4) trace which runs just above the GND buss over U54, 


as shown. 


Comnect 


the nreviously cut (64) trace to U59 vin 13. 


Cut thre (Cis yt > “Te, UbS ei we al ant +a p 


i [- oo “ann 


al 


Refer to FIG 5: 


35) Cut the three (C10), (C9), (C3) traces to U41 pins 6, 7, and oa 
36) Gonnect the middle (C9) trace to U41 nin 3. 


37) Connect the right (C10) trace to U41 nin 7. Leave the left (c3) 
trace unconnected. 


Refer to FIG 6: 


38) Making very sure to correctly orient them in the same direction, 
vigeyback two of the new 2114L memory chins eas shown. Be absolute- 
ly certain that all vins of the ton chip are in contact with the 
corresponding pins on the lower chin, excent pin 8. Bend vin 3 of 
the uvper chin away from pin 8 of the Lower chin. 


Carefully, using a Low wattage iron, solder all corresyonding pins 
3} the upver & lower chins together (excent, as noted above, »vins 


Solder a 6" length of ww wire to sin 8 of the upper chip as shown. 
39) Repeat sten (38) for the remaining two new 2114L's. 


40) Making sure they are oriented correctly, insert the two piggy- 
backed 21141 assemblies into sockets U39 and U40. 


41) Route the two wires from pin 8 through the nearest plated through 
noles to the foil side of the board and connect them to U55 pin 
12. 


42) Insert the 7418139 into socket U26. Be sure orientation is correct. 
43) Insert the 74LS163 into socket U27. Be sure orientation is correct. 


This completes the hardware modifications to your CIP. Recheck all 
connections to insure they are correct. Make esvecially sure that coin 
8 of the uoper and lower 2114L's do not touch. 


Reinstall the circuitboard and reconnect the power and interface con- 
nectors. Turn on the television and then the CIP. The screen should 
fill with random characters. Some adjustment of Horiz, Vert, Bright, 
and Cont may be necessary to obtain the best picture. 


If the screen remains daric or if standard characters are nov seen, re- 
move nower immediately and recheck all wiring. 


Best victure auality and the most characters ner line are obtained by 
direct connection of the CIP video signal to your television's video 
amnlifier stage. This bynasses tne sound trav and some of the lower 
yandwidth sections of the television. This modification is described 
in many computer magazines end will not be covered here. Also, try 
decreasing the Low voltage control of your set as this may allow you 
+o fit more characters ver Line. 


Software: 


The subroutine which runs the video display on the CIP is 
located in BASIC ROM 4, dt address BF2D (hex). Since OSI uses this 
ROM in severel of their.comnuters, the subroutine relies on vara=- 
meters located in the monitor PROM to determine the number of char- 
acters ner line. These are as follows: 


LCCATION VALU FUNCTICN 
FFE? 65 Position of cursor after CR, IF. 
FFS1 i ie | Characters ver line - l. 
FREQ BD Video memory size. (%¢% = 1K, any other 


number = 2K). 


If one has the canability to program PROMs, the most elegant way 

to reset the disvlay varameters if to simply nrogram a duplicate 
monitor ROM, changing as necessary the above three addresses. Most 
of us, however, lack this capability and mist resort to a software 
patch. The vatch given below is essentially the same as the BASIC 
subroutine, but since it is in RAM, the line length, cursor position 
ete. may be user specified. In addition, it contains a machine lan— 
guage screen clear function so that a ?CHR3(1) will give a fast 
screen clear. 


This is a fairly long natch, and storing it in RAM via the monitor 
is prohibitively time consuming. I would therefore reccommend that -. 
you save it on tape in monitor loadable format the first time you 
loed it and are sure all is well. A good program for saving machine 
code vrograms on tape may be found in the April, 1979 issue of 
MICRO magazine. When placed on tape in this format, the vatch takes 
only 19 seconds to load. | 


In order for this vatch to work the output vector, located at #21 
and 321B (hex) must be changed from FF69 to 9222, the start address 
of the vatch. It should be noted that this vector is reset to FF69 
every time the reset kev is pressed, so 4 reset will necessitate 
reloading it with 7222. A nice feature to minimize the amount of 
keyboard entry is to modify the aforementioned machine language save 
nrogram to outout .BD11G after the patch. This will obviate the 

need to resets and reload the natch start address into the outout 
vector end will autometically cold start BASIC. 


This natch is relocatable, although it will reauire some changes. I 
reccommend leaving it at 3222 as this area in RAM is not used by 
BASIC. 7 


With this vatch in overation, the video disnlay will consist of 
30 lines (2 are lost off the ton edge of the screen) by 50 to 52 
cheracters (12 to 14 ere lost in overscan). 


8D 2 G2 STA 8282 


48 PHA 
SA TxA 
48 PHA 
93 TYA 
PHA 
AD g2 2 LDA 8222 
FZ 4C BEQ 
Ac 26 g2 LDY G286 
FZ 28 BEQ 
A2 43 LDX 42 
CA DEX 
Dg FD BNE FD 
88 DEY 
Dg FS BNS F8 
co JA CIP 0A Linefeed? 
FO 46 BEQ 46 
co gl CMP gl Screen clear? 
DZ 1A BNE 1A 
AQ 23 LDA 22 Screen clear subroutine. 
AZ B8 LDY 28 
A2 28 LDZ 2d 
9D ZZ DS STAX DPD 
£8 IN 
DO FA BNS FA 
EZ 4C Z2 Inc g24c 
88 DEY 
Dg F4 BNE F4 
AQ DZ LDA Dd 


c9 gD CMP gD Carriage Return? 


AO FP LDA FO* 
CD 2% 20S cP «82 
33 2B BEI ZB 
°%4 DA 32 JSR Z2DA 
63 PLA 

A3 TAY 

63 PLA 

AA TAX 

63 PLA 


4c 6C FR JUuP Prec 


$233 28 D5 #2 JSR B2d5 
$2386 2%8c8 72 £4JISR J2cs 


$239 AG BR LDA BF+ 
f23B BA NOP 

$23c BA NOP 
$23D 8D Z2 Z2 sta gogo 
J29G = Ae BT LDX 27 


$292 3D F3 BF LDAX BFR3 
$295 9D 27 2 Stax 9297 


g2908 CA DEX 

$299 18 PT BPL F7 
G@29B A2 D7 LOX D7 
29D) «Ss «AG AD LDA 

Z29F 8D 38 gZ2 sta 9298 
Z2A2 As 2G LDY 

esd 28 897 G2 ISR 287 
JOST DO BB BNE F 


Z2BA DO PS BNE F 
Z23BC Ao 29 LDA 2g 
@23E 24 Za Z2 JSR G2GA 
Z2C1 = 23 2 DEC 2298 
GZ204 DG BB BNE F 
$206 FZ AE BEQ AE 


g2D1 «6 RTS 
G2D2 ss 28 c8 g2 =ISR Jec3 


$223 8D 41 g2 sta Zogz 
Z2B3 AQ 5F LDA 5F 
JES DG ET BNE E 


Cutnut Vector: g214 22 g2 


Cold Starts eBULIL G&G 
werm Starts: eA2TA G 


* Cursor starting vosition + no of characters ner line - 1. 

+ Cursor starting nosition - no of characters lost in left overscan, 
— 
u 


# Cursor sterting vositi 


BACK TO lias 


Should you find that the system RAM is not nerforming adequate- 
ly at 2!Hz, you can return the vrocessor clock to 1 Miz bys 


1) On the component side of the board, cut the (ZOin) trace to U3 nin 


s 


2) Connect U8 vin 37 to U39 vin 12. 
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